Blood content modulates the induction of heat shock proteins in the neurovascular network.
Heat shock proteins are ubiquitous members of a family of molecular chaperones that protect various cell populations from injury. Up-regulation of heat shock proteins, particularly the 70 kDa species, bind selectively to denatured or partially damaged polypeptides that would otherwise perturb cell function and initiate cell death programs. In this regard, induction of heat shock proteins provides protection from cerebral ischemia in animal models of stroke. Endothelial cells, in particular, are intimately involved in the above protective event as these cells mount a stress response with induction of the 70 kDa heat shock protein. However, the coupling of heat shock proteins and the neurovascular response are not yet known. Here we show that blood content is an important factor in this stress response as rats devoid of blood content do not display a heat shock response in the microvasculature of the hippocampal formation. This lack of stress response, however, is reversed when rats are reperfused with exogenous rat or human blood content. We propose a new ischemic-sensing role for blood that serves to integrate information about protein-damaging conditions and heat shock protein levels in the neurovascular network. Further characterization of this sensing role could represent an attractive new approach to treatment of global ischemia and other microvascular pathologies.